Studies were carried out in 36 adult male rats to determine the characteristics of lipid substances which, after infusion into the ileum, slow the stomach to caecum transit time of the head of a bean meal in the rat. Stomach to caecum transit time was measured by environmental hydrogen analysis. Ileal infusion of a range of free fatty acids including petroselinic, oleic, myristoleic, erucic, linoleic, and linolenic all significantly slowed stomach to caecum transit time, as did the detergents (sodium bis (2-ethyl hexyl) sulphosuccinate and sodium linoleyl sulphate), the triglyceride corn oil, and the phospholipid lecithin. Although the lipid soluble deconjugated bile acid deoxycholic acid slowed stomach to caecum transit time, the water soluble conjugated bile acid taurocholic acid accelerated it. Infusion of the lipid alcohol oleyl alcohol and the calcium chelating agent disodium edetate (EDTA) into the ileum did not delay the passage of the meal through the stomach and small intestine. The diversity of lipid substances activating the ileal brake suggest a nonspecific effect by lipid soluble substances that can penetrate cell membranes. The lack of effect ofEDTA suggested that calcium binding was not important.
Ileal infusion of triglyceride emulsions delay gastric emptying and small bowel transit in human volunteers"2 and stomach to caecum transit in rats. 3 The experiments described in this paper were designed to elucidate the possible mechanism by which fat soluble substances may interact with receptor mechanisms in the ileal epithelium, by determining the range of substances that activate the ileal brake mechanism. Measurement of stomach to caecum transit time using environmental hydrogen analysis during infusion of test substances via an ileal cannula allowed us to screen a large number of compounds. 3 These included a range of free fatty Corning Corp, Medical Products). The cannula was tunnelled subcutaneously from an abdominal stab wound to the midscapular region where it was exteriorised via a cutaneous puncture wound, the piece of nylon mesh lying under the skin forming an anchorage point. The cannula was secured in position as the damaged tissues under the skin regenerated, forming a platform over the mesh. In the meantime three stitches were used to secure the cannula and the exposed end was covered with a blunt ended pin. Each rat was allowed a postoperative recovery period of one week before any experimental procedures were performed. Every day a small volume (0 3 ml) of saline was infused in the ileum of each rat to ensure the cannula remained patent. (Figure) . The perspex chambers provided a controlled environment from which hydrogen concentrations could be monitored easily and solutions infused into the animals without causing them any disturbance. The flow of room air through the chambers was kept constant at a rate of 100 ml/min by means of a pump, solenoid valve, and flowmeter. The gases in the chambers were continuously mixed by a small fan at the top of the perspex tower above the main body of the chamber. Soda lime and silica gel (BDH Chemicals Ltd, Poole, UK) were present in the perspex tower to absorb carbon dioxide and water vapour respectively. Gases were evacuated through perspex rods running the length of each chamber via a switching device. The contents of each chamber was sampled in turn every 10 minutes throughout the experiment and analysed for hydrogen concentration by means of a polarographic hydrogen monitor (GMI Medical Ltd, Renfrew, Scotland) which had been calibrated with a standard gas mixture. The infusion tube was attached to a pulley system allowing the animal free movement in the chamber. The infusion continued for a further 165 minutes after gavage.
Stomach to caecum transit time of the head of the bean/lactose test meal was defined as the time from gavage to an increase in the hydrogen concentration in the rats' environment of 2 parts per million sustained for at least three consecutive readings. (Table II) . In contrast, oleyl alcohol had no significant effect on stomach to caecum transit time (Table II) . There was no relationship between fatty acid chain length and the ability to delay transit time. When fatty acids of the same chain length were compared, neither the degree of saturation nor the position of the double bond appeared to influence the effect of the fatty acids on stomach to caecum transit.
EFFECT OF DETERGENTS, BILE ACIDS, AND EDTA
Ileal infusion of each of the detergents (Table II) and the deconjugated bile acid deoxycholic acid (Table II) significantly slowed the passage of the head of the meal through the stomach and small intestine when compared with the appropriate control infusions. In contrast, infusion of the same concentration of taurocholic acid significantly accelerated stomach to caecum transit time (Table II) .
Ileal infusion of the calcium chelating agent EDTA did not alter stomach to caecum transit time from the control values (Table II) .
EFFECT OF CONTROL ILEAL INFUSIONS
The same six animals were used to investigate the effect of the three control infusions. There are no significant differences between the stomach to caecum transit times of the meal during any of the control infusions: (mean (SE) water 86-7 (8 0) min (n=6), saline 100-0 (5 2) min (n=6), emulsifier 98-3 (7 0) min (n=6)) performed at the start of the studies or between these initial readings and those obtained from the same animals at the end of the series of experiments:
(water 90-1 (6-2) min, saline 95.5 (9-7) min, emulsifier 90-1 (4 2) min). the ileum. In any case, an osmotic effect seems an unlikely mechanism to explain the ileal brake mechanism since the pore size and epithelial permeability is so much less than in the duodenum,9'10 and hyperosmotic solutions infused into the ileum did not affect small bowel transit time or gastric emptying in humans" or stomach to caecum transit time when infused into an ileal Thiry-Vella loop in the rat (unpublished observations).
The experimental design does not rule out the possiblity that the test substances may be acting by stimulating colonic receptors. We think this is an unlikely mechanism, however, because colonic infusion of lipids in humans did not slow small bowel transit time2 and infusion of lipids into isolated ileal loops in rats delayed small bowel transit time to the same extent as infusion into the intact ileum. 2 Our results suggest that the interaction of lipid soluble substances with the ileal mechanism, which is responsible for delaying stomach to caecum transit, is non-specific and may depend on the ability of those substances to partition in the cell membrane. activating the ileal brake in the rat. 
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